
C0KD3 COBETCHMX 

PecnyBiiMK o9.SU a» 1 249025 A 1 

(51)4 C 08 F 10/02, G 05 D 27/00 

COCy/lAPCTBEHHblft HOMMTET CCCP 
no AEJ1AM M306PETEHM& M OTHPyTH* 

OnMCAHHE M30BPETEHMA 

K ABTOPCKOMV CBMflpTE/lbCTBy \ 



(21) 3796061/23-05 

(22) .01.10.84 
(46) 07.08,86. Ban. 29. 
(72) fl.H.DlHmnHHHHKOB, A.M. Ctshotkhh, 
IO.B.Poahmx, K),H.KojiecHHKDB, H.H.flopo- m h ft c h tbm , mto, c uejibw yMeHb- 
xob, B.B.KafcapOB h KJ.M.nerpoB 
(53) 66.012-52(088.8) 



H3MeHeHHeM pacxoAa MokoMepa h xoafc- 
$HUHeHTa cooTHomeHHH CKopocTeft no- 
TOKa paciuiaBa hs Me He hh£m pacxoAa 
AByoKHCH yrJiepoAa, o t ji h m a » - 
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ABTOpCKOe CBHfleTejIBCTBO CCCP 
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(54) (57) CnOCOB yiTPABJIEHHH IIPOUECCOM 
n6nHMEPH3AIWH HJIH C0n0JIHMEPH3AIlHH 
AJIWA-OJIE^HHOB B rA30B0ft <PA3E b npH- 
cyTCTBHH KaTaJiHsaTopa, BOflopoaa H 
AByoKHCH yrjiepOAa> saxjucreawnpiftcH b 
peryjiHpoBaHHH fxaBnenim b peaxTope 



raeHHH hopm pacxoAa xaTajmsaTOpa, pe- 
ryjiHpoBaHHe xo3$4>HU,HeHTa cooTHome- 
hhh cKopocTeft noToxa paciuiaBa ocy- 
mecTBHHioT c y Me tom H3MeHeHHH yflejib- 
HOft npOHSBOflHTejIbHOCTH xaTamisaTopa 
noJiHMe pH3 au(HH f npiraeM hsmchhiot pac- 
xoa AByoxHCH yrjiepoaa nponopuHOHanb- 

HO 3Ha^eHW0 KOHAeHTpaAHH ABYOKHCH 

yrjiepoAa b peaxTope, cooTBeTCTByw- 
meMy mhh HMa jibHOMy 3Ha*ieHHK> yAeJibHoft 
npoH3BOAHTejibHOCTH xaTajmsaTopa no- 

JIHMepH3aAHH H MaKCHMaJIbHOMy K03$4>H- 

AHeHTy cooTHomeHHH cxopocTeft noTo- 
xa paciuiaBa. 
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H3o6peTeHHe thocktch k cnoc 6aM 
ynpaBJieHHH npoueccaMH noJiHMepHsa- 
UHH h MOxeT 6m Tb HcnoJibsoBano b npo- 

rfSBOACTBe nOJIHOne^HHOB B XHMHHeCKOft, 

He4>TexHMWieckoft h Apyrnx oTpacnnx 
npoMbnnjieHHocTH, 

Uejtb H9 o 6pe tb hhh - yMeH^meHHe 
h pm pacxo^a KaTanHsaTOpa. 

Ha 4>hi\ 1 npeflCTaBJiena cxeMa yc«r- 
poflcTBa, peajwayiomaH npeAJiaraeMWH 
cnocoC ynpaBjieHRfl; Ha 4>Hr.2 - rpa- 
<J>hxh aasMCHMOCTeft Me^ny napaweTpaMH 
npouecca. 

B peaKTop 1 nonHMepHsauHH noAaioT 
3TWieH 9 boaopoa h flByoKHCb yrvnepoAa. 
AaBJieHHe h kohubhtp ai^HH CO^ b peax- 
Tope CTaCwiHSHpyiOT peryjiHTopaMH 2 
h 3 9 a pacxoA BOAopoAa - peryjiHTo- 

POM 4* 

PacxoA nojnmepa hs peaKTopa, xa- 
TanHsaTopa b peaicrop, noxaaaTejib xa- 
vecTBa KCC h KOHAeHTpauioo C0 Z hsmb— 

PHWT COO TB6 TCTBGHHO A«T^HxaMH 5-8 H 
BBOflHT B BUMHCJIKTeJIbHOe yCTPOftCTBO 9. 

Ciofla xe BBOflHT peraaMeHTHue orpaHH- 

Me HHH 'K03(J4)HUHeHTa COOTHOmeHHH cxo- 

pocTefl noTOxa pacnjiasa (KCG""**) h 

yAe^bHOfl npOK3BOAHTeJIbHOCTH xaTajiH- 

saropa (ynK M-H ). 

yAenbHyto npoHSBOAHTejibHocrb xara- 
jiHsaTopa BbmHcnHJOT no ^opMyjie 



ynK - ^ 



(D 



rAe F h - cpeAHHft pacxoA nonHMepa H3 
peaKTopa; 

cpeflHHfl pacxoA xaTanH3aTOpa 

. b peaxTop. 

IlycTb, HanpHMep, b pe3yjibTaTe yBe- 
jnneHHK xojwiecTBa haobhtmx npHMeceft 
b cbipbe (C 2 H p> H ? 0, 0 ? ) hjih H3MeHe- 
hhh cbohctb .xaTajiHsaTopa yilK yMeHb- 
ronnacb c 0,8 ao 0,5 t/ kt, TIph 3tom 
H3MepeHHbie 3Ha*?eHHH xoHueHTpauHH 
C0 2 (C* ,M ) paBHo 5 ppra, K03tt4>HAHeH- 
ra cooTHonieHKH CKopocreft (KCC* 3 *) - 
36 f yraT^- 0,6 T/xr, KCC~ aw - 44. 

BbiMHCjiHTejibHoe ycTpoftcTBo 9 onpe- 
AejixeT HOBbie saAaHHwe 3 Hane hhh xoh- 
AeHTpauKH C0 f , o6ecne*HBax>mHe perna- 
MeHTHoe yiIK maM : 
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VUK* 



C MJM -3,40 ppm(2) 



perjiaMeHTHoe KCC 



C Mflw 



KCC 

KCC MBF£ 



+C M, =2,34 ppra>(3) 



C Ht " - KOHueHTpaqHH 
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CO*, ppm; 

yrac M ^, yjiK^ WM , kcc k >", kcc" 0 "- 

HSMepeHHoe h perjiaMeHTHoe orpaHH- 
tieHHH yilK, T/xr f h KCC, 

A^, a 4 - XOSfofcHUHeHTbl, SfiBHCHIipie 
OT npOH3BOAHMOft MSpKH nojiHMepa M 
. MHCTOTb! HCXOAHOro CWpbH (A ■ 3" 

10, a,» 5-15). mokc 1 
Ha AByx SHa^teHHH C mo ' c h C M<1H paccMH- 
TbiBaeTCH HaHJiyMmee saAamioe 3HaqeHHe 
KpHueHTpauHM C0 t no <}>opMyjiaM 



yaw K 

+C • K 



npH 



_ mum *iaiee 



c-C 



(4) 
(5) 



C = 2,94 ppm, 



rne K 



sin* 



K* - 



H O pMHp OB aH HbI.e X03$$H- 
AHeHTH, yWTblBaWmHe H3M6H6HHH 

ctohmocth npoAyxAHH npH Hapyme- 
hhh orpaHHMeHHH no ynK** 1 * 1 HJIH 
KCC MftKC , sasHcnmHe ot np ohs b oahmoh 
MdpxH nojiHMepa (K Mol '=0-1, K*«0-1) t 

yCJTOBHe (5) B63HHKaeT b peajibHOM 

npoAecce KpaflHe peAXO, Tew He Meaee ' 
npH ynpaBJieHHH no sTOMy cnoco6y nojjyr 
^aercH noJiHMep, HaH6ojiee 6jihsxhh x 
perjiaweHTHhw noxasaTejiHM. 

PacTCT no ^opMyjiaM (2)-(5) nonc- 
HneTCH rpa^HxaMH (^Hr,2). flajiee bm- 
MHcnHTejibHbe ycTpoftcTBO 9 BbwaeT 
pacctnrraHHoe 3Ha^eHHe KOHAeHTpauHH 
B KanecTBe aaAa- 



CO, 



45 



SO 



» % Ha peryjiHTop 3 

HHH. 

TexHHqecKan peannsaAHH cnoco6a 
jMoxeT 6uTb BbmoJiHeHa Ha cpeACTBax 

'BbniHCJIHTeJIbHOH TeXHHKH, cpeACTBax 

3JiexTpoHHKH hjih nHeBMaTHMecKHX sne- 

MeHTaX CHCTeMW, 

ynpaBJzeHHe peaxTopoM no npeAJia- 
raeMOMy cnocoSy yMeHbmaeT hopmu Ha 
xaTanraaTop Ha 5%, a aojdo hcxohahah— 
bHHoro npoAyxTa Ha 0,1%. 
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PeffaKTop H . 5o6KOBa 
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i^tUfZl M 2 ™ 015 OF CONTROLLING ALPHA— OLEFIN POLYMERIZATION AND 
COPOLYMERIZATION IN GAS PHASE in presence of a catalyst! hydroaen and 
carbon dioxide which consists of the adjustment of reactor S^slure throuch 
cnanoinS m ° n ° mer £low an<3 ratio of the. speeds of Lie melt "lof^ 

changing the flow of carbon dioxide and Which diifexsfey UefMk ' 
~ * n order to reduce catalyst consumption - the adjustment of I™ ' 
chano e °fn E ^S d ^° f the , me1 ^ ? low ~ being carried out with the account of 
change in specific productivity of the polymerization catalyst, at that the 
tl°Z° f *l 011 dl0xid '- is beina changed in proportion to itrconeenSSion" 
in reactor corresponding to the minimal value of specific productivity o? 
the polymerization catalyst and maximal ratio of speeds of melt flowt Tbl 
in V nroo^4 S "J** 6 ? *? w *r* ° f controlling polymerization and can be used 
industries P°lyolefins in chemical, petrochemical and other 

The objective is to reduce catalyst consumption 

r^oSr,t l S * f k t tCh ° f a device ' where such control is being implemented, the 
connection between process parameters is shown in fig 2 Ethvlene h*a™»« 
and carbon dioxide are supplied to the polymerization realtor 1 PrSSSf 

and 3 and the flow of hydrogen - by regulator 4. Sensors 5-8 measure the 
2^°", °* 5°ir" er r °?v, the reactor ' o£ the catalyst into the reactor, the KCC 
quality factor and the concentration of CO* . They, as well as the limit of 

f at ^ 0 ,S^ Sp ? e ? s of melt flow (KCC m **> and specific productivity of 
catalyst <ynK mm) are being fed into computer 9 productivity or 

The specific productivity of the catalyst is calculated through (1) 



. (1) 
vj here is the mean flow of polymer from the reactor 

is the mean flow of the catalyst into the reactor 

If, Cor instance, ynK has dropped from 0-8 to 0.5 t/kg because of the 
increase in toxic impurities in raw materials (C H , a -O, O ) or because 

2 2 2 2 

of the change in properties of the catalyst and if the measured values 
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are: for the CC^ concentration (C me as) - 5 ppm, for the ratio of speeds 
(KCC meas) - 36, for ynK hi in - 0.6 t/kg and for KCC max - 44, the computer 
9 will determine the new values of CO^ concentration consistent with the 
required YUK min: 



(2) 

and the required KCC max: 



(3) 



here C max, C min, C me as are concentrations of CO*, in ppm, 

YUK meas , XI1K min, KCC meas and KCC max are the measured and required 
ynK in t/kg and the KCC, 

Al and al are factors which depend on the type of the polymer and the 
purity of raw materials (AJL «= 3 - 10, al = 5 - 15) . 

On the basis of two values C max and C min, the optimal given value of 
the CO^ concentration can be calculated through the following formulae: 

at: (4) 

at (5) 



ynK k 

here K and K are normalized factors which take into account the 
change in cost of production, when limits ynK min or KCC max, which depend 
on the type of the polymer produced { ) , have not 

been adhered to. 

Conditions (5) occur in real processes very infrequently, nevertheless 
this type of control will result in a polymer, closest to the 
values required , 

The calculations (2) - (5) are illustrated by curves (fig. 2) . Computer 9 
uses the calculated value of the concentration of COj, to control 
regulator 3. 

The actual implementation can be carried out by means of computer 
technology, electronics or pneumatics* 

The suggested reactor control results in 5% reduction in catalyst 
consumption and 0.1% reduction in sub-standard product. 



